Heat shock protein-mediated cell penetration and cytosolic delivery of macromolecules by a telomerase-derived peptide vaccine.
A reverse-transcriptase-subunit of telomerase (hTERT) derived peptide, GV1001, has been developed as a vaccine against various cancers. Here, we report an unexpected function of GV1001 as a cell-penetrating peptide (CPP). GV1001 was delivered into a variety of cells including various cancer cell lines and primary blood cells. Moreover, the delivered GV1001 was predominantly located in the cytoplasm of the cells, while a significantly higher proportion of TAT peptide was localized in the nucleus. Macromolecules such as proteins, DNA and siRNA, which were linked to GV1001 by direct covalent conjugation or non-covalent complexation through poly-lysine, were successfully delivered into cells, indicating that GV1001 can be used as a carrier for macromolecules. Expression of the delivered DNA, and lowered expression of the target gene by the delivered siRNA, suggest the potential therapeutic use of GV1001. Pull-down analysis identified Heat Shock Protein 90 (HSP90) and 70 (HSP70) as GV1001 interacting proteins. Treatment of Anti-HSP90 and HSP70 antibodies lowered the internalization of GV1001, indicating that the interaction is critical for the efficient internalization of GV1001. Collectively, the results of this study suggest the pharmaceutical potential of GV1001, already proven safe in clinical trials, as a carrier for the delivery of macromolecular therapeutics into cells, in addition to its own anti-cancer activity.